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Graduate Lng;neer Hberhara Breyer and \lerner L auschild,
student of engineering.
Graduzte Engineers Bodo Jordan and Guenther rettschlage

Dr. Phil, Uskar Yraus and Dr. Alfred Schichte

Graduate Engineers gpdwig_HlQSQhek and Hernerzgchmitz.

amip—
urau;:%g_ﬂnglneere narl K
Brne rndt, and Ingineer

IS, g

stens or Kastens, Loritz of
Ttwein, (fnu).

Gradu te Engineer Lillge. oﬂ_LyﬁLgc, (fnu),
eaﬁﬁirbnner, Herbert—iilhelmgIroesken,

and Engineers

and Paupégenke.

v/_
Engineer 7alter Hellmann.
Engineer dayerle, (fnu).

Engincers Joachim Jahn, Ernst Schroeder, Iricn (Grossmann,
Gerhard scnultze, Gustav Lukas, Hermann Schepers,
Graduate Engineer heinu Illirus, and technicians Lrwin
fhode or hode, Rudolf Wolf, and llans Peetz

Graduate Tnpineers Hans Dietrich V. willisch=Horn and

Siegfried Gundermann.
Joachim ifeigand.
/
raduate Engineer walter huerzel.,
Leinz Enkroth.

En ineer ichael lleyer or layer and hans

callec himself Horn in the U.S.S.R.

Horch, wWho

Groduate ingineer Valtér Lampe, a former navy arcnitect, .
Antifa member, =nd Wolfgang Christian, who was being
tained as an engineer by Kraus and Schicht. »

iieyer, Jordan, Schicht, Karsten, and zenke
Some of them stayed in Chelyabinsk and some in
a group of deported German experis in Kuibyshev.
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3. At first, Ir. Christian worked out the research »rogram, until the
Sovicts gave specific orders, the contents of which were known only

to Dr. Christian, Graduate lngineer Eberschulz, and to the interpreter
lleyer. Studies composed by this group were first checked by Professor
Stracnowitz, then Ly a commission of Jurkers engineers in L.oscow

(sic) working unuer Graduate Engineer Ferdinand Brandtner, and finally
they were forwarded o ilhe Ziam and zagi Insvitutes. The Soviets
placed great value on tiie perfect anc artistic representation and
bindings (finbaende) of all plans and design sketches.

i, Soviet liaison personnel who were either permanently assigned to the
German group, or who came_gp short intervals for inspections, included
tgjor General Professdgfﬁfg§chenko, (fnu), an outstanding expert in the
field.of thermodynamics, and in charge of the utilization of FW experts
in technical fields; iVD Colonel Kutyepov or Putyepov, (fnu), chief of
Section Ly of the Technical Evaluation Group of the 1VD Linistry; VD
liajor Smiyevski, (fnu), deputy to hutyepov; and Frofessor Strachovitsz,
(fmu), a political prisoner who was an eminent Soviet expert for aero-
dynamics. ‘ 50X1-HUM

5. The work of the group was based on exact data for Jumo-00l and BMW-003
engines, anc special mocern iduropean and American scientific Ltiterature.

However, the lLack of basic scientific publications hampered the activi-
ties, especially those of the aerodynamic section.

6. Dr. Christian's design ol 2 turbojet enginc with combustion chambers

and turbines in tandem arrangement formec the basis for the research

N activities of the team. (4) 4 turboprop engine for aircraft apd a
turbojet engine for PT boats were developed from these basic designs,
However, none of these projects were completed and none ol these engines
were ready to be manufactured, as Professor Strachowitz, (fnu), an exact-
ing scientist, consicered the basic degrees of efficiency too high, and
demanded combustion temperatures to be decreasev, and the best [ire
resistant material to be usea for turbine blades. These demands prevented
one single project from being compieted, anc by 2pril 1948, there were
four turbojet anc two turboprop engines being worked on. All of the experts
doubtec that ezny of the engine designs could be manufactured on the basis
of calculated data, but they believea that the Soviets obtained many
useful research guides for projects they would be able to carry out in
their institutes.

7. The basic data for the designs of turbojet engines are as follows:
Compression ratio: 1 to 6. The combustion chambers varied between six
and seven burners, the number of turbine wheels between one and three,
with constent combustion temperatures of 1,073° and 1,273° C, ‘he
following degrees of effectiveness were assumed ifor the engines Conm-
pressor 85 u, turbine 80 %, exhaust nozzle 90 %, and diffuser 90 %.

The adiabatic compression and expansion was calcuiLated at l.4 (constant
value), and the specific fuel consumption at 0.0U8 per kg/sec gas through~
put. ‘he average number oi revolutions was estimatec at 7,000 rpm. 411
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date were specifically calculateu and then applied to an air throughput
of 20 kg/sec, and some to ¢5 kg/sec. Hach of these calculations was
made for an atmospheric pressure of less than one atmospnere (abs, ).

4Ll thess values were too high and required a great amount of scienti-
fic Iinesse. 1In order to reduce the fucl consumption, preheaters were
installed forward of the exhaust noszle utilizing the exhaust gases from
the turbine for the h.ating of tne intake air. Furthermore, it was
suggested to achieve a consicerable improevment of the thermodynamical
degree of efficiency by isothermal compression or, possibly, isothermal
expansion in the turbine. This project would have requirec constant
cooling by means ol an additisnal cooling system. & circulating cooling
system called Freonkreislauf was planned for this project. Another
version of the project was the application of the after-burning or doutle
combustion process. The gases would expand in a two-stage turkine
behina the first ring of burning cans, would then enter tne second ring
0. combusticn chambers for second burning, ana would finally expand for
the seconu time in a single stage turbine behind the second ring of com-
bustion chambers. (5)

8. The following data were basic for the construction o the TROW 50 turbo-
Prop engine. the engine was cesignec with a seven stage axial compres—
sor, two comibustlon rings, each with six individual burners, one two
stage turbine, and one single stage turbine., The engine had a total
length of about ©,500 mm, a dizmeter of about 850 mm at the compressor
section, and of 1,000 to 1,100 mm at the turbinc section. The compres-
sor wag 550 to 600 mm in diameter, measured up to the roots of the com-
pressor tlades, and had a length of about 1,200 mm. 'The compression
ratio was 1 to 7, the air throushput about 20 kg/sec, and tre output
of the compressor about 00 hps, 'he total rating of the power plant
was estimatec at 7,500 kp, of which 5,000 could be utilized. ‘'he basic
number of revolutions, first estimateu at 75500 rpm, was uttimately
changed to 9,200 rpm. Ceramics were usec for the guide vanes, and the
impeller blades were made of nimonic steel and constructed for air COOl=
ing. The tensile strength of tie turbine disk was e~ max - 23 kg/mmZ.
Lhe temperature of the turbine biades was estimated at 800 to 1,0000 G,
iacn wheel was to be fitted with o0 to 032 turbine blades. As there
were nurerous designs suggested for the attachment of the turbine
blades to tne diszk, none| | could remember how the turtine 50X1-HUM
blacdes were finally attached, wresearch activities also included the
construction ol an exhaust cone, the so-called by pass. This exhaust
cone was to control the propeller rotations by reversely increasing or
decreasing the thrust., The diffuser was provided with oil cooling. ‘The
auxiliaries included a generator oil parp, Lwo air compressors, a fuel
control aevice, a revolution control device, a revolution inaicator,
and a four-cyiincer ¢5 HP starter engine of the Utto type. This starter
engine transmitted its power via a 20 w hollos chaft revolving at
15000 rpm.  iwo types ol main shalts were finally suggesteu for the
power plant:s one type was composed of t.o shafts, of which one was
holiow, while the otier version nad one shalt rigicly connected to the
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turbine and the compressor. After preliminary experiments with counter
rotating propeilers it was decided to use one five bladed propeller,
5,000 ma in diameter. Propeller and engine were designed for a cruising
speed of 550 to 600 km/h and for a meximum speed of 950 km/h.(6) As
there were no records available the construction of gears met with great
difficulties, and all tabulations had to be worked out. The gear was a
two stage planetary unit, which was shifted by stopping one of the two
outer gear wheels, It was difficult to meet the Soviet demand of
a module 5 gear, which was not to exceed a diameter of 300 mm measuring
to the piteh circle of the outer ring, As far as could be remembered,
the two outer gear rings were designed with 59 teech, one sun wheel
on the turbine shaft had 17 and the other one 19 teeth, The trans-—
mission ratios resulting from these data were 1 to L.48 and L to L.1.(7)
The assumed take-ofif rating of 7,000 rpm of the turbine was to be re-
duced to 1,000 rpm of the propeller with a trarsmission ratio of 1 to L..48.
The altitude rating of the turbine, which Dr. Christian estimated at
41,500 rpm, was to be-reduced to 1,000 rpm of the propeller with a trans-
mission ratio of 1 to L.l. "he first gear was designed with five and
the second gear with four pinion wheels., 7The steel cast epicyclic
unit was to be one piece with the inner propcller shaft., ‘he three
wheels of this unit were interconnected by ribs. Steel discs with
brake lining were cesigned for the multiple disc ciutches., Half of
these discs geared into the teeth of a flange rigidly eonnected to the
gear casing, while the other discs geared into the internal teeth of
the other gear ring. ‘These teeth were milled only to thepitch line.
Gears were shifted by means of a hydraulic piston, which operated the
discs of one of the couplings, jamming the pertaining outer gear ring
against the gear casing., All gear bushings were axially movable. FPlane-.
tary wheels wecre designed with hollow dogs, sealed with sheet metal at
both open ends. 4 reverse gear composed of two bevel gears and three
pinions was installea forward o.J: the main gear., The pintons werc bedded
in a triangular frame gearing into the casing at three different points,
This was designed in order to achieve an elastic bedding for the re-
versing gear, Uil was fed from the main bearing to the bearings and
bolts of the planetary gear through bore holes in tne epicyclic unit.
The oil nozzles located in the bulkheads were lubricated ir the same
manner, These lubrication nozzles constantly transmitted the lubricant
to the contact points of the running engine. Norecords were available
on calculated gear. temperatures. But the thermal strain on the gear was
believed to be very high, as the gears were kept rather smell in dimen~
s sions consicering the high amount of power to be transformed. ‘The
lower part of the gear casing housed an air-oil separator made of sheet
metal., ALl oil pipes leading from and to the pumps were led through
hotes in the casing and mouthed into the flange connecting gear sec-
tion and compressor. About 200 liters of lubrication oil would circu-
late between gear - first stage filter - second stage filter - and oil
radiator. The outer gear casing was provided with cooling ribs placed
within the air flow streaming to the axial compressor. The construc-
tion of this planetary gear will probably meet with great difficulties,
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The following suggestions were made for the utilization of the turbojet
with Po voats. These boats were vo be equipped with an 1,600 HP diesel
engine rotating at 1,200 rpm cruising speed, and an additional jet

engine with 0,000 HP and a rating of 6,300 rpm for combat action. The
most important probicm of this project wes the gear section. ‘Ihe fol-
lowing versions were being workec One The first version had a horizontal
diesel engine in the bow anc a horizontal turbojet engine in the stern
of the boat. Both engines were connected to the adjustable screw through
an intermediate gear. ‘'he second version was essentially the sane,

but had the diesel engine in the stern and the turbojet in the bow. A&
third version was cesigned with the diesel installed in a slanting posi-
tion in the bow, while the turbojet engine in the stern of the ship was
installed parallel to the propeller shaft, ''he fourth variation had

two turbojet engines Jriving one propeller via one mutual gear, a2nd a
£ifth version was developed with one diesel and two turbojet engines.

ihe design of gears for these projects was based on epicyclic units de-
veloped for turboprop power plants. An of fice in Leningrad was con-
tacted to appraise the practicability of these projects. This Lenin-
grad office approced the designs but had doubts whether tne suggested
bevel gears could be produced. (&) '

In addition to ‘he atove mentionec activities, Lr. Christian personally
worked bn preparations for new projects., ‘These projects included im-
provements of a pulse jet power un:t. Dr. Christian designed new
springs to be machinec in one piece, which were spot welded instead of
riveted at the attachment point. The grid of the pulsejet was designed
with a ciameter of 900 mm. 7The springs were orderea from the Heintz &
Blankert Firm in the French sector of Berlin, ‘'he pulsejet engines were
to be installec in aircraft, either one engine at each side of the fuse-
lage, or at each wing tip. (9) 'lhe engine was designed for smail

single seat [lighters with a masximum speed of 1,200 km/h. The service
ceiling for this speed was not known. Other activities of Dr. Christian
includec the construction of a standard diffuser and a supersonic
diffuser. (L0) He also worked on the construction of test stands for
combustion chambers, and dynamic balance testing equipment for turbine
blades, During the reported period Dr, Christian frequently went to
Moscow. He newer was accompanied by any other German scientist. The
subdect and the purpose of these meetings were never determined.

Other Croups of Experts at the Krasnogorsk Specislists'! Camp.

11,

12,

X . T eic
Dr. n.c. ka ‘ s Graduate Engineer Helmui irigsg, Graduate
Bngineer qugph Egegiz, anc draftsman Haps¥ME worked on liquifying
installations for gases which, operating on refrigeration, were to pro-
duce Liquid air, oxygen, hydrcgen, and especially heavy hydrogen from
industrial waste gases,

Architect Professor Leo, (fnu), and Graduate Engineer Spiegeli, (fnu),
worked on civiiian construction projects.

il -
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13. E;ofess&?13;;g, (fiu), who was formerly chief of tbe Physics Department
at trne Berlin .nstitute of 'wechnolgy, a chemist, Ur. Stuhldecker, (fnu),
who formeriy worked at tire German Army Urdnance Office, and several
other chemists from this office worked on a gecret project. It was
only determined that problems concerning the production of chemical
warfare agents were involved.

L. Engineers Bﬂfkggégggpgup, (fnu), and Qggtsgggg;z, (fnu), worked on the

transformation of direct current for lon. distance transmissions.

15, Dr. Busse, (fnu), who formerly warked at the Frague Institute of ‘iech—
nology, Department for High Frequencies, and enginecrs Dr., Phil Hans
Krueger, Erich Leureuther, and Hans Scunlesing worked on testing
equipment ancd on proauction methods for decimeter waves.

1o, The field of metallurgy was considered very important by the soviets.
Ixperts were cetachec to Plant o ¢ in Khovrino, a northern suburb of
loscow. Amang them were Graduate fngin Hartmann, (fm:), ALfons
Hofimann, a former foundry chief, WillT S e, who formerly had a
leading position in Upper Silesia, Dr, Ruppelt, (fnu), and 10 to 12
other German engineers., The entire extent of the projects was not
determingd. It was known however, that a new type of chill casting
(Kokillenguss) with self smelting light metal cores was being develop-
ed. The activities in Flant Ko ¢ ended allegedly without any success,
as tne plant was insufiiciently equipped. ''he most capable engineers
of this team were transferred to Karaganda.

17, Egggggézfgé;;;pg, (fm), previously chief of the production section
at the DKW motor vehicle plant in the Soviet Zonc, worked: with a group.
of 15 engineers on problems concerning small motors and vacuum pumps.,
Graduate Engineer Hermann Doerr was believed to be one of the 15
engineers.

18s 1In addition to the above mentionec teams, there wire several experts
working separatedly in their special fields:; Dr. med et rer nat
Guenther Fuchs and Dr. chem. Panny, (fm), worked in the field of medi~
cal chemistry., Dr. phil. Becker, (fnu}, previously assistant at the
Berlin Insvitute of ‘'echnology, Physics Department, worked on the
'xgprrimental equipment for flow tests on projectiles., Dr. Engipeer
uellery (fnu}, from the Berlin Siemens Plant reconstructed circuit
diagrams for German radar eQuipment. Graduate Engineer Viktor Winkler
from the Zelgrad Institute of Technology designed a sugar refinery,
Meteorological measuring systems were being developed by Professor
Dr, Koschmieder, (fnu,. Professor Dr. kngineer ¥altking, (fau),from
the Danzig Institue of Techno%ogy composed a manual on fundamental
mechanics. Dr, Ingineer Boda'Jo¥rdan developed automatic pilots and
electric controls. Engineeks ann, (fnu), designea, as an amateur,
construction methods for fins or navy divers, Before this project
was completed, he was sent to a lioscow prison, Engineer Walter Weiden-
feld from Bochum worked on improved coal dressing methods. Dr. kngineer
srug, (fnu), developed a new process for producing printer's ink, S0X1-HUM
Ex-colonel (Air Force) Graduate Engineer Jehl, (fou), worked on hydraulic
‘ Efars, and br, Eng%?eer krueger, (fnu), dege% ed preguction methods for
lues ) ol v '_-,.'»:. h."“ o 4 - — { ‘y\
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Having completed their projects in about late 1948, most of the ex-
rerts mentioned in paragraphs 11 through 18 were forced to sign civilian
work contracts for the U.5,S.#, Their fate was not known. Dr. h.c.
Paul Heylandt died in the specialist camp. (11)

In conclusion,\ there are a large number of 90X1-HUM
excellent Soviet scientists in the U.S.5.H., who are capable of evaluab-
ing and further developing the Latest results in science., There are
also enough nracticsl experts trained for the execution of these designs.
But there are no experts competent in both the theoretical and the
practical field wio are able to overcome difliculties arising between
these two fields. The Soviets were absolutely aware of these short-
comings effecting their entire industrial efficiency. The Soviets are
interested in everything else except a war. Owing to their inferiority
complex, they overcstimate, therefore, the industrial potential and
capabilities of tie Western Powers. (.12)

' 50X1-HUM
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(2)

bDr. Christian and seven top experts worked at Flant No 22 in Kazan from
where they were Later transferred to Kuibyshev Upravlencheski., The
latest news received from Upravlienchesky dates back to February 1951,
Though it appears probable, it is reported for the first time that some
of the experts worked in Chelyabinsk. Plant No 22 in Kazan manufac-
tured lu-f aircraft, and, since L~engine bombers with nose wheels,
probably 1Tu-bs were observed in Chelyabinsk, it is believec possible,
that those aircraft were also buiit there., This fact would explain the
presence of German experts there ’

50X1-HUM

(a)

(6)

For sketch of Dr, Christian's design of a turbojet engine see ppnex 1.
Ine reported data and ratings are consicdered to be theoretical only and
could hardly be applied in practice, It is believec that, on a Soviet
request, a new Jumo-UOL version was to be developec with an increased
output. Uhis was tc Le accom:lished by techniczsl improvements and
strictural changes. For new versions of “he basic Jjet engine see Annexes
2 and 3. For a reproduction of the comibustion chamber, see Annex l; see

Annex 5 for sketch of the turbinc blade, and Annex 6 for a drawing of 50X1-HUM
the suide vane.

l\! 50X1-HUM
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: | See also Annex T.
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For variations of the new seven-stage axial compressor turbojet see
Annexes 3 and 9. 4“he rating of 5,000 HP at an air mass flow of 20 kg/sec
seems exaggeratec, as does the maximum temperature of the turbine blades.
From the fact that guide vanes were made of ccramics it is concludedy
that the Soviets had some experience with the use of cermmic material
for the construction of turbine engines. :

Fo: sketches of :lanevary gear see Anrexes 10 and 1l. The number of
teeth does nct correspond with the transmission ratio. The reported
ratio would be approximately correct, if the outer ring would have 76
teeth instead of the reported 59.

For installation of turbojet engines in PI boats, see Annexes L¢ and L3,
Tt cannot be determined whether these designs were actually intended to
be installed in PI boats or amphibian transport vessels, or whether

they were experimental models only. However, as the Kieler Selbsthilfe
Betriebe (Self help factories) had worked out similar designs for the
Soviets, it is rather believed that these projects have some founda-
tions.

(9) The Soviets orderea the Junkers Flant to develop a pulsejet unit with an

improved thrust of 500 kg. The spring flap section was the createst
difficulty encountered in the project. Until 1948 all efforts in the
Soviet Union had failed to develop a nulse jet engine with 50 hours
flight endurance.

For sketch of diffusers, see Annex 15,

‘hese teams were composed of PWs, who were forced to sign work contracts.
Tr. knginecr Kerschbaum, who had refused to sign such a contract re-
turned to Germany in 1949 after having been in the Lyubyanka Prison.

At the present time Kerschbaum is director of the Lunich Siemens Plant.
This statement is considered to be correct if referred to the small
group of Soviets met by the sources.

18 Annexes; fifteen blueprints

ly
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. a group of 42 German experts in the field of tu
::cge;zg; wag ol;ganized under supervision of Dr. Christia:o
; ... ogorsk (37932'E/550L9'N) specialist camp and tra.nsfex:gels'N 3;
- : cam, near Kurya-tno about 2.5 lm southwest of Bolshevo (5595 ) 8‘ \
' rhe members of the group were gradnaﬁa{lrzteﬁedusén;eﬂeariiye ag-ly’].;g .

r some to erts who were s e U.S.5.R. 1.
]c:te;ptvagobelieved gh:z;pthe members of this group ’1.vere seléctet:t d;rjggt:r‘
conference held in late 1946 between Dr. Christian and Sovi Mimister

. Bulganin, and designers Yakovlev and lMikoyan. During this confere o @
Dr. Christian presented his designs of turbojet and turboprop engin‘ e |

- , . 50X1-HUM
2., 'The German team was organized as follows: S ‘ | St &‘
hief Graduate Pngineer Manfrec} Christie “
Ic)eputy: Graduate Engineer Frederik Eberschuls ‘ . ‘
' pro I DTMTIAL o
e Project Group: . Uyerirainiiint
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